Objective: Temporal acuity in the auditory brainstem is correlated with left-dominant patterns of cortical asymmetry for processing rapid speech-sound stimuli. Here we investigate whether a similar relationship exists between brainstem processing of rapid speech components and cortical processing of syllable patterns in speech. Methods: We measured brainstem and cortical evoked potentials in response to speech tokens in 23 children. We used established measures of auditory brainstem and cortical activity to examine functional relationships between these structures. Results: We found no relationship between brainstem responses to fast acoustic elements of speech and right-dominant cortical processing of syllable patterns. Conclusions: Brainstem processing of rapid elements in speech is not functionally related to rightward cortical asymmetry associated with the processing of syllable-rate features in speech. Viewed together with previous evidence linking brainstem timing with leftward cortical asymmetry for faster acoustic features, findings support the existence of distinct mechanisms for encoding rapid vs. slow elements of speech. Significance: Results provide a fundamental advance in our knowledge of the segregation of sub-cortical input associated with cortical asymmetries for acoustic rate processing in the human auditory system. Implications of these findings for auditory perception, reading ability and development are discussed.
Introduction
The central auditory system consists of a highly complex network of sub-cortical and cortical nuclei characterized by an intricate pattern of connectivity between nuclei (Kaas and Hackett, 2000) . Describing functional relationships between constituent areas of the auditory system brings us closer to understanding how humans process complex signals like speech and music.
Psychophysical research has demonstrated the importance of the temporal features of speech for speech understanding (Lisker and Abramson, 1964; Drullman et al., 1994; Shannon et al., 1995) , and an important consideration is that the speech signal contains multiple temporal features that facilitate speech understanding (Rosen, 1992; Poeppel, 2003) . Two categories of temporal features in speech that are critical for speech understanding are (1) the low-frequency temporal envelope, which we call the ''speech envelope", defined here as amplitude modulations in speech between 2 and 16 Hz (62.5-500 ms), and (2) more rapid modulations in the signal between 25 and 50 Hz (20-40 ms), which we will call the ''segmental" temporal feature (Fig. 1) . The speech envelope provides syllable pattern information, which is an essential cue for normal speech understanding (Drullman et al., 1994) , while the segmental feature provides temporal information relevant for distinguishing between stop consonants (Lisker and Abramson, 1964) .
Given the perceptual importance of the speech envelope and segmental temporal cues, there is considerable interest in understanding how the human auditory system responds to these temporal features. One line of research has used auditory evoked potentials in response to speech stimuli to describe the neural components that reflect the speech envelope and segmental features. With respect to the speech envelope, it was recently shown that this low-frequency temporal feature is processed predominantly in the right-hemisphere auditory cortex (Abrams et al., 2008 (Abrams et al., , 2009 
